How does social information affect the perception of taste early in life? Does mere knowledge of other people's food preferences impact children's own experience when eating? In Experiment 1, 5-and 6-year-old children consumed more of a food described as popular with other children than a food that was described as unpopular with other children, even though the two foods were identical. In Experiment 2, children ate more of a food described as popular with children than a food described as popular with adults. Experiment 3 tested whether different perceptual experiences of otherwise identical foods contributed to the mechanisms underlying children's consumption. After sampling both endpoints of a sweet-to-sour range (applesauce with 0 mL or 5mL of lemon juice added), children were asked to taste and categorize applesauce samples with varying amounts of lemon juice added. When classifying ambiguous samples that were near the midpoint of the range (2 mL and 3 mL), children were more likely to categorize popular foods as sweet as compared to unpopular foods.
vegetable consumption with desserts or fun activities (e.g., watching television) has proven largely ineffective at changing behavior (Birch, Marlin, & Rotter, 1984; Newman & Taylor, 1992; Wardle, Herrera, Cooke, & Gibson, 2003) . In addition, describing foods as "healthy" can actually backfire and reduce children's consumption of those foods (Maimaran & Fishbach, 2014; Wardle & Huon, 2000) . Repeatedly exposing children to a particular food can increase their acceptance of that food (Birch, 1999; Birch & Marlin, 1982; Sullivan & Birch, 1990; Wardle et al., 2003) , but the familiarization process takes time (e.g., 8 to 15 attempts; Sullivan & Birch, 1990) and can therefore be difficult to implement, especially for families with limited resources (Daniel, 2016) .
The strategies outlined thus far for influencing children's eating behavior have another key limitation: They do not take advantage of the social nature of eating and food selection. Eating is an inherently social and cultural experience (Rozin, 1999; Shutts, Kinzler, & DeJesus, 2013) . Methods of food preparation, preferred flavor combinations, and even designations of acceptable food practices vary widely across cultures (Rozin, Haidt, & McCauley, 1999; Van Huis et al., 2013) .
Moreover, food preferences and sharing are related to social relationships: Infants associate shared food preferences with social affiliation (Liberman, Kinzler, & Woodward, 2014; Liberman, Woodward, Sullivan, & Kinzler, 2016) , adults expect that people who share foods in more intimate ways (e.g., eating from the same plate or feeding each other) have more intimate relationships (Miller, Rozin, & Fiske, 1998) , and adults have more positive interactions with other people with whom they have previously shared food (Woolley & Fishbach, 2017) . Thus, reframing food selection as a social phenomenon may effectively guide children's eating behavior. The present research investigates the impact of social messages on children's consumption and categorization of otherwise identical foods.
A few previous studies suggest that at least one social approach to changing children's eating-namely, direct modeling by peersholds promise. In one study, Birch (1980) seated preschool-age children at school lunchroom tables with other children who had different food preferences. For example, participating children who initially reported that they liked carrots and disliked peas were seated with peers who expressed the opposite preference pattern. After observing peers select a vegetable that participating children initially disliked for four days, participating children's preferences changed:
Those who previously reported disliking peas were now relatively more likely to choose peas (compared to their baseline assessments).
In another school-based study, 4-year-old children were more likely to try novel foods that were modeled by another child compared to foods that were modeled by their teachers (Hendy & Raudenbush, 2000) .
Although these studies provide promising initial evidence of peer influences on food selection, important questions remain. The first question concerns the mechanism underlying the effectiveness of social modeling. One possibility is that children select foods modeled by others to signal their understanding of which foods are socially relevant to them (i.e., foods that are liked by other children), without any actual change in their liking of those foods. Alternatively, knowing that other children like a particular food may actually cause children to experience that food differently-to them, the foods their peers like may actually taste better. A second question concerns whether children must see other children eat and endorse particular foods in order for interventions to be successful, or whether testimony from an adult about other children's preferences could suffice. This second question is of great practical importance, as most parents and practitioners who are struggling to convince their children to eat particular foods (e.g., vegetables) would find it difficult to implement the sorts of peer social modeling interventions outlined previously.
The present research investigates the degree to which information about other children's preferences, in the absence of actual peers, influences children's food consumption 1 and experience of taste in three experiments. In Experiment 1, we measured children's consumption and evaluation of two otherwise identical foods that were described by an adult as being either popular or unpopular with other children. We hypothesized that simply learning via testimony that other children like a food would lead participants to eat more of that food and evaluate it more positively, even when compared to an otherwise identical food.
Such findings would provide initial support for the hypothesis that mere social knowledge can impact children's experience of taste, above and beyond any desire to signal their affiliation towards other children and without requiring other children to even be present. In Experiments 2 and 3, we further explored the mechanisms underlying children's consumption and perception of foods.
We conducted these studies with 5-and 6-year-old children in light of evidence from past studies that children around this age are influenced by the food choices of their peers and testimony about food from adults (Birch, 1980; Frazier, Gelman, Kaciroti, Russell, & Lumeng, 2012; Hendy & Raudenbush, 2000; Lumeng, Cardinal, Jankowski, Kaciroti, & Gelman, 2008; Shutts, Banaji, & Spelke, 2010) .
| EXPERIMENT 1
In Experiment 1, an adult presented participants with two identical foods. She described one food as popular and the other food as unpopular with other children. The adult then left the room, and children's consumption and evaluation of each food was assessed.
| Method

| Participants
Participants included 32 5-and 6-year-old children (16 boys, 16 girls; M = 5.92 years, range = 5.00-7.10 years) from a large Midwestern US city; 11 children were White, 9 were African-American, 4 were Hispanic, and 7 were more than one race/ethnicity; one parent did not report the child's race/ethnicity. One additional child was excluded due to experimenter error. No children in Experiment 1 participated in subsequent experiments. 
| Materials
| Procedure
Children entered the testing room with an experimenter who introduced the child to a second experimenter, who was described to children as a "teacher" in light of findings that children trust teachers as sources of information in a variety of domains Hendy & Raudenbush, 2000; Nguyen, 2012) . The teacher was seated at a rectangular table that contained one pair of bowls with foods. The experimenter left the room while the teacher described each food to the child.
The teacher stated that one food was popular with children ("This food is very popular. All the kids think it's a cool food to eat. Everyone eats it at school with their friends. So that was the food in the [yellow] bowl.
It's very popular."), whereas the other food was unpopular with children ("This food is not very popular. Kids don't think this is a cool food to eat.
No one eats it at school with their friends. So that was the food in the
[green] bowl. It's not very popular.").
After the teacher described the foods, the experimenter re-entered the testing room and told the teacher, "Someone needs you out here."
The teacher said to the child, "you can eat whatever you want", and left the room. The teacher was not in the room while children ate, and the experimenter was not in the room when the teacher delivered the messages. Thus, the experimenter was not aware of which message was paired with which food, and children were not subject to the social pressure of being asked to eat or respond in front of the teacher who had delivered the messages.
After the teacher left the room, the experimenter gave the child 60 seconds to freely eat the provided foods; she looked down and read a magazine while the participant ate. After 60 seconds, the experimenter asked the child to evaluate each food on a 5-point Likert scale that increased in positivity from "not yummy at all" (scored as 0) to "really really yummy" (scored as 4). After the child evaluated the foods, the teacher returned to the testing room with a second set of foods, and the procedure was repeated for a second trial with a new set of foods.
| Design and scoring
Pairings of messages with bowls (e.g., whether the food in the green bowl was described as popular or unpopular) were counterbalanced across participants. Whether children heard a positive or negative message first in a trial was counterbalanced within and across participants. Consumption was calculated by measuring each sample of applesauce before and after the test session on a digital scale.
| Results
A paired-samples t test revealed that children ate more of the food described as popular (M = 9.52 g, SE = 2.07) than the food described as unpopular (M = 4.27 g, SE = 1.35), t(31) = 2.73, p = .01, d = 0.98 (see Figure 1 , top left). Children also evaluated the popular food (M = 3.31, SE = 0.14) as tasting better than the unpopular food (M = 1.88, Figure 1 , bottom left).
| Discussion
Children's consumption and taste evaluations were influenced by messages about popularity: Participants ate more of a food described as popular than a food described as unpopular and rated the popular food's flavor more positively, even though both foods were, in fact, identical. No other children were present during the test session, and the experimenter was unaware of the messages used to describe each food. These findings provide an initial demonstration that children's experience of eating may be altered by information about popularity.
Given just the results of Experiment 1, it is unclear whether children particularly value information about a food's popularity with peers or whether children could be equally swayed by information about a food's popularity with non-peers (e.g., adults). Accordingly, in Experiment 2 children were presented with foods that were F I G U R E 1 Children's consumption and evaluation of foods described as popular vs. unpopular in Experiment 1 and foods described as popular with children vs. adults in Experiment 2. Asterisks represent p < .05
described as popular with children versus popular with adults. If children are particularly attuned to peers' opinions about foods (e.g., Frazier et al., 2012; Shutts et al., 2010) , we reasoned that participants in Experiment 2 would prefer and consume more of the food described as popular with children. If, however, children simply prefer foods described positively (i.e., as "popular" compared to "unpopular"), or if they value the opinions of peers and adults equally, we reasoned that participants would not distinguish between the two foods in Experiment 2.
| EXPERIMENT 2
In Experiment 2, the teacher presented participants with two identical foods per trial: She described one as popular with children and the other as popular with adults. The procedure was otherwise the same as Experiment 1.
| Method
| Participants
Participants included 32 5-and 6-year-old children (15 boys, 17 girls; M = 5.91 years, range = 5.04-6.96 years) from a large Midwestern US city; 7 children were White, 14 were African-American, 3 were Hispanic, 2 were Asian and 6 were more than one race/ethnicity. No children included in Experiment 2 participated in Experiments 1 or 3.
One additional child was excluded due to experimenter error.
| Materials, procedure, and design
Experiment 2 used the same materials, procedure, and design as Experiment 1, but with different messages presented about each food. One food was described as popular with children: "This food is very popular with kids. All the kids think it's a cool food to eat.
Kids all eat it with their friends. So that was the food in the [yellow] bowl. It is very popular with kids." The other food was described as popular with adults: "This food is very popular with grown-ups.
All the grown-ups think it's a cool food to eat. Grown-ups all eat it with their friends. So that was the food in the [green] bowl. It is very popular with grown-ups." As in Experiment 1, the pairing of message content to bowl color (e.g., whether the food in the green bowl was described as popular with children or adults) and message order were counterbalanced.
| Results
A paired-samples t test revealed that children ate more of the food 
| Discussion
Children in Experiment 2 ate more of the food described as popular with children than the food described as popular with adults, providing additional evidence that children's food choices are guided by social information. Even though both messages were positive, children ate more food that was supposedly popular with children compared to food that was supposedly popular with adults. This finding provides evidence that children's eating can be altered by social messages, and 
| EXPERIMENT 3
To test whether information about other children's preferences influenced children's categorization of perceptually ambiguous foods, we gave participants in Experiment 3 samples of applesauce to which varying amounts of lemon juice had been added. After sampling "sweet" (0 mL of lemon juice added) and "sour" (5 mL of lemon juice added) samples of applesauce during an introductory phase, children were asked to categorize applesauce with 1, 2, 3, or 4 mL of lemon juice added as "sweet" or "sour". Participants tasted two samples at each amount of added lemon juice (1, 2, 3, or 4 mL). One sample at each level was described as popular and one was described as unpopular in order to test whether identical foods would be categorized differently on the basis of social information. We predicted that foods surrounding the midpoint of the range (2 and 3 mL) would be particularly susceptible to social information, given that the food's actual flavor would provide an ambiguous perceptual signal (Caylor, 1975 
| Method
| Participants
Participants included 32 5-and 6-year-old children (16 boys, 16 girls; M = 6.06 years, range = 4.94-7.09 years) from a large Midwestern US city; 13 were White, 11 were African-American, 2 were Hispanic, 2 were Hawaiian/Pacific Islander, 1 was Asian, and 2 reported more than one race/ethnicity; one parent did not report the child's race/ ethnicity. No children included in Experiment 3 participated in Experiments 1 or 2.
| Materials
Ten servings of Mott's ® Natural Applesauce were used in each session (two introductory foods, eight test foods). Each serving was prepared by measuring applesauce into a small plastic cup until a digital scale registered 40 g (±0.5 g). The "sweet" introductory food was applesauce with 0 mL of ReaLemon ® lemon juice added and the "sour" introductory food was applesauce with 5 mL of ReaLemon ® lemon juice added. Test foods contained ambiguous trials (adjacent to the midpoint of the range; 2 or 3 mL of lemon juice added), and less ambiguous trials (adjacent to an endpoint of the range; 1 or 4 mL of lemon juice added). Lemon juice was stirred into the applesauce with a plastic spoon, which remained in the cup so that children could taste the food.
| Procedure
Children were seated at a rectangular table, facing an experimenter.
First, children were offered two introductory foods that were designed to introduce children to the task and set the endpoints of the sweet-to-sour range. The experimenter labeled the applesauce without lemon juice as "sweet" and asked children to take a bite. She then labeled the applesauce with 5 mL of lemon juice as "sour" and asked children to take a bite. Children were always offered the sweet food first to introduce the procedure and reduce any reluctance to eat the presented foods.
The experimenter then offered participants one test food at a time.
As she offered the food to the participant, she described it as either popular or unpopular using the same messages as in Experiment 1.
The experimenter was unaware of the amount of lemon juice that had been added to each food, as another research assistant prepared the foods and trial order varied across participants. Children were asked to taste each food and categorize the food as either sweet or sour. Each test food was removed from the table after children categorized the food. This procedure was repeated until all eight test foods had been sampled.
| Design and scoring
The order in which test foods and messages (popular or unpopular)
were presented was counterbalanced within and between subjects, such that each level of lemon juice was presented as both popular and unpopular to all participants. All levels of lemon juice were presented before any level was repeated. "Sweet" responses were scored as a 1
and "sour" responses were scored as 0.
| Results
To test the hypothesis that perceptually ambiguous trials near the midpoint (2 and 3 mL) would be influenced by social messages, we conducted a binary logistic regression with message (popular vs. unpopular) and amount of lemon juice (2 vs. 3 mL) entered as predictors; subject was entered as a random variable given the within-subjects design. For ease of comparison, the subsequent percentages represent children's categorizations of foods as "sweet". The model revealed a significant effect of message, χ 2 (1) = 4.13, p = .04. Children were more likely to rate the popular food as sweet as compared to the unpopular food (75% vs. 63% for 2 mL, 34% vs. 16% for 3 mL, see Figure 2 ). There was also a significant effect of lemon amount, χ 2 (1) = 25.9, p < .001, as children were more likely to rate the food with 2 mL of lemon juice as sweet (69%) as compared to the food with 3 mL of lemon juice (25%). There was no significant interaction between message and amount of lemon,
We conducted the same model for children's responses to samples with 1 and 4 mL of lemon (trials adjacent to the endpoints of the range). The model revealed a significant effect of lemon amount, χ 2 (1) = 50.2, p < .001, but no effect of message, χ 2 (1) = 0.00, p > .9, or interaction, χ 2 (1) = 0.26, p = .61. Children were more likely to rate the food with 1 mL of lemon juice as sweet (popular = 84%, unpopular = 88%) than the food with 4 mL of lemon juice (popular = 16%, unpopular = 13%). 
| Discussion
Social messages influenced children's classification of perceptually ambiguous foods. Five-and 6-year-old children were more likely to categorize foods as sweet when they were described as popular (vs. unpopular) after tasting more ambiguous foods near the midpoint of the sweet-to-sour range (i.e., 2 or 3 mL of lemon juice added). We did not observe this effect when children categorized less ambiguous foods near the endpoints of the range (1 and 4 mL of lemon juice).
These findings provide evidence that when perceptual input is unclear, children's experience of taste is influenced by information about a food's popularity with other children.
| GENERAL DISCUSSION
The present experiments demonstrate that information about popularity influences children's eating behavior. In Experiment 1, children ate more food described as popular with other children than food described as unpopular. In Experiment 2, children ate more food described as popular with children than food described as popular with adults. In Experiment 3, children were more likely to categorize perceptually ambiguous foods as "sweet" when they The effects we observed dovetail with related findings showing that, for adults, taste can be subjective and influenced by context. For instance, expert wine tasters were fooled by the color of a wine (Morrot, Brochet, & Dubourdieu, 2001) , adults rated potato chips as more or less crisp or fresh depending on auditory feedback that was experimentally manipulated while they ate (i.e., how crunchy the chips sounded; Spence & Shankar, 2010) , and adults evaluated dog food more positively when it was labeled as pâté (Bohannon, Goldstein, & Herschkowitsch, 2010) . The current research provides evidence that context influences children's perceptions of identical foods early in development (see DeJesus, Shutts, & Kinzler, 2015 , for related findings in the context of contamination) and may be an important component of human reasoning about food across the lifespan. We tested young school-age children in the present research, yet even infants are adept at learning about foods in social contexts, including the relation between food choice and patterns of social affiliation (Hamlin, Mahajan, Liberman, & Wynn, 2013; Liberman et al., 2014; Liberman et al., 2016) . Taken together, these results suggest that social contexts affect the experience of taste across the lifespan.
The present studies provide important initial evidence that brief social messages influence children's consumption and perception of foods; however, there are several extensions of this work that should be conducted in the future to clarify the observed effects. First, we had one type of informant provide information about the foods-a female adult described as a "teacher". Variation in the type of informant depicted, including children, unreliable adults, and groups that reach a common consensus, could lead to different patterns of results, as suggested by a broad literature on children's selective trust (Corriveau, Fusaro, & Harris, 2009; Frazier et al., 2012; Nguyen, 2012; Pasquini, Corriveau, Koenig, & Harris, 2007; Shutts et al., 2010) . For instance, in one study that is particularly relevant to considerations of food choice and health, preschool-age children were less likely to trust information provided by an obese informant (Jaffer & Ma, 2015) . In addition, children may view other children as more persuasive sources of information about popularity than adults-even as compared to a trusted or reliable adult.
Children tend to direct questions about toys to children, rather than to adults (VanderBorght & Jaswal, 2009) and are more likely to accept foods modeled by other children, rather than their teachers (although teachers are effective models in isolation; Hendy & Raudenbush, 2000) .
These past studies suggest that children can view other children as experts in some contexts, leading to the possibility that they might find a peer's testimony about what is popular particularly compelling. If children see other children eating and enjoying a particular food and that message is highlighted and reinforced by adults, these experiences may work together to promote behavior change.
Second, we focused on social messages in the present research, but acknowledge that other types of messages or contextual information could also influence children's food choices. It would be interesting to compare the power of social messages to explicit information about a food's palatability or nutrition status, for example. In addition, although we hypothesize that social messages would be effective with children of diverse ages, we acknowledge that different kinds of social messages may be differentially appealing to, or effective with, younger versus older children. Indeed, across domains, interventions that have shown success in younger children have limited success among adolescents (Yeager, Dahl, & Dweck, in press ). Future research is necessary to determine whether messages about a food's popularity influence adolescents' eating. However, a recent study (Bryan et al., 2016) points to one kind of social messaging tactic that does appear to be effective in changing adolescents' behavior in the food domain: Namely, presenting information that appeals to adolescents' social values (see Yeager et al., in press, for discussion). Future examination of both the messengers and messages that most effectively guide children's and adolescents' eating behavior across development is an important endeavor.
It should be noted that our negative message purposefully presented the absence of positivity ("This food is not very popular. Kids don't think this is a cool food to eat. No one eats it at school with their friends"), rather than direct negativity, such as children being teased or ostracized for eating an unpopular food. Given that even simulated experiences of ostracism lead to increased imitation (Over & Carpenter, 2009 ) and increased food consumption among overweight children (Salvy et al., 2011) , messages that describe ostracism or include more clearly negative content may be even more influential than the messages in the present research. Relatedly, children and adults who immigrate to a new country often change their diets (sometimes making less healthy choices) in order to assimilate to a new culture (Guendelman, Cheryan, & Monin, 2011; Van Hook, Quiros, Frisco, & Fikru, 2016) . These changes may be motivated both by the desire to adhere to the norms of their new culture and to avoid the negative attention that may stem from eating atypical foods.
Finally, it will be important to test whether the present method could be adapted to influence children's behavior outside of the lab, including to increase children's consumption of healthy foods.
Familiarity increases liking of a food (Aldridge et al., 2009; Birch & Marlin, 1982; Hausner et al., 2009) ; however, this process may be promoted by specific contexts (e.g., flavors experienced through breastfeeding) and can require many attempts (i.e., 8 to 15 attempts), and many families do not have the resources to undertake this effort (Daniel, 2016) . In addition, the modern food environment is replete with sweet foods, including nonnutritive sweeteners (Gearhardt, Grilo, DiLeone, Brownell, & Potenza, 2011; Mennella, Bobowski, & Reed, 2016) . Given the high rates of childhood obesity in the United States and obesity-related health concerns (Cunningham, Kramer, & Narayan, 2014; Freedman, Ogden, Berenson, & Horlick, 2005; Nader et al., 2006) , it is not only important to understand the kinds of messages that could increase children's intake of healthy foods, such as vegetables, that children may be less inclined to eat, but also to alter children's intake of familiar and sweet foods, such as the fruit sauces used in this study. Understanding how to improve children's enjoyment of healthy foods and limit their intake of unhealthy foods, without altering the foods themselves, is an important enterprise to which developmental scientists can contribute.
